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Fatigue Measurement Scale Evalution in Cross Cultural Context

Kritsda Khaj arern’

Abstract

Fatigue has been clinically measured by various scale types such as verbal, numerical or visual analogue
scales. Fatigue measurement in visual analogue from has been developed and proved to be reliable and valid. However,
fatigue measurement in labeled magnitude form has never been attempted with subjects other than medical patients.
Hence, a Labeled Magnitude Fatigue Scale (LMFS) was constructed in this study using average geometric means for
eight fatigue levels to compare with Visual Analogue Fatigue Scale (VAFS). Cronbach’s alpha (0l) and Pearson’s
correlation coefficient (r) were applied as parameters for internal consistency and test-retest reliability test of the scale
whereas scale validity was calibrated with physiological changes. The reliability and validity of both forms of fatigue
scale were tested in consumer subjects.

The fatigue scale items were generated and screened from 41 to 25 items using face validity test. Napping
technique was next applied to observe how different panel groups perceived the items in relation to fatigue definitions.
The napping maps derived from groups of Thai (n=31) and Canadian (n=31) participants showed similar patterns, that
25 scale items were classified into two dimensions of physical and mental fatigues. Then 25 fatigue items were tested
and reduced to 13 items based on another fatigues. Then 25 fatigue items were tested and reduced to 13 items based on
another group of Thais (n=350) and Canadians (n=150) using statistical parameters such as item total correlations,
Cronbach’s alpha and Principal Component Analysis (PCA)-item loading. As a result, the 13 fatigue items developed
in this research were perceived differently from the 14-item fatigue scale developed by Chalder et al. (1993). Some
fatigue-related items such as tired, weak, want to rest, sleepy and exhausted which were classified as mental fatigue by
both cultures in this study, were defined as physical fatigue by Chalder’s study.

Fatigue scales were finally evaluated based on six exercise situations, by 45 Thai and 45 Canadian consumer
subjects using LMFS, VAFS and physiological changes such as heart rate and blood pressure. The final scale
evaluation showed that 13-item LMFS presented higher internal consistency (0l=0.85 for Thais and 0.81 for
Canadians) than the 13-item VAFS (0/=0.81 for Thais and 0.77 for Canadians)(p>0.01). The finalized 13-item LMFS
showed higher validity of scale when related to heart rate (r = 0.62 for Thais and 0.56 for Canadians) than the 13-item
VAFS. There was also a significant relationship between the two scales (r = 0.83 for Thais and r = 0.73 for Canadians).
The relationship between LMF form developed by Tangugsorn et al. (1998) (r was 0.84 with number of cases 54). It is
concluded, however, that the LMFS is a reliable and valid multi-item scale for measuring fatigue based on responses

from consumers from two different cultures.
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The LMFS was applied in a beverage model study, using drinking water and banana drinks and tested with
Thai participants (n=45). Its reliability was tested by internal consistency using Cronbach’s alpha of the fatigue scores
derived in the beverage tests (drinking water, banana drink A and banana drink B). Test-retest reliability was also
demonstrated using Pearson’s correlation coefficient of the fatigue scores between replications of the 13-item LMFS in
the test of three beverages. The 13-item LMFS tested in this beverage model study shows high internal consistency (Ol
range between 0.89-0.90) and high test-retest reliability (r ranged between 0.75-0.82). The scale criterion-related
validity in the test of drinking water, banana drink A and B were moderate when related with systolic blood pressure (r
=0.47, 0.46 and 0.43, respectively), and were high when related with heart rate (r = 0.62, 0.66 and 0.65, respectively).

After drinking the banana juice samples, fatigue mean score were reduced more than after drinking water.
Consumer liking, Willingness to Pay (WTP) and the expected price preferred to pay mean scores for the fatigue
reduction drink were also higher for the banana drinks (p < 0.01). The fatigue mean scores showed a significant
negative relationship with the mean scores and WTP (r = -0.22(p < 0.01) and -0.20(p< 0.01), respectively), but there
was no correlation to the expected price given. It is possible that the drink which reduced fatigue more, was preferred
more and given a higher WTP by the test subjects. When the subjects were classified into high and low fatigue groups,
there was no beverage effect on fatigue reduction in ‘low fatigue group’. However, the banana drinks showed impact
on fatigue reduction more than drinking water did in ‘high fatigue group’. This discovery should beneficial for
segmenting consumers in beverage markets. In conclusion, a new multi-item fatigue self report scale in the format of
13-item LMFS, was tested and proved to be significantly more reliable and valid than the traditional scales in VAS
format. This holds true among two different sets of cultural subjects. The interrelationships between diet, physiology
and mood were also found to be related in the case study of beverage effects on fatigue reduction. Further research
might explore comparison of this developed fatigue scale and the existing fatigue ones which are frequently used with
patient. Other physiological parameters such as blood sugar level and Glycemic index also might be useful in

explaining the outcomes in relation to moods.
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